Regulation of mitogenesis, motogenesis, and tubulogenesis by hepatocyte growth factor in renal collecting duct cells.
Hepatocyte growth factor (HGF) has been implicated in branching tubulogenesis of the developing kidney and in response to renal injury. We therefore examined the effects of response to renal injury. We therefore examined the effects of HGF on a recently described murine inner medullary collecting duct epithelial cell line (mIMCD-3 cells) in comparison with Madin-Darby canine kidney (MDCK) cells. HGF induced mitosis, scattering, and tubulogenesis in both mIMCD-3 cells and MDCK cells. However, mIMCD-3 cells underwent branching tubulogenesis under matrix conditions that did not support these morphogenetic changes in MDCK cells, suggesting substantial differences in regulation of tubulogenesis in these two cell types. In quiescent mIMCD-3 cells, the high-affinity receptor for HGF, c-met, was expressed in a nonphosphorylated state. After stimulation with HGF, there was a > 10-fold increase in receptor tyrosine phosphorylation and selective association with at least two intracellular proteins, including the phosphatidylinositol-3-kinase. Thus mIMCD-3 cells, which undergo HGF-dependent mitosis, scattering, and branching tubulogenesis, express the c-met receptor in a highly regulated state and therefore should make an excellent model for examining the mechanisms of HGF-dependent tubulogenesis in the renal collecting duct.